Background: Patients with a rectal foreign body (RFB) are still a rare entity in general surgery departments but with an increasing incidence over the last years. This case is sometimes difficult to treat, and due to a lack of standardized treatment options, the aim of the study was to present our clinical experiences with the diagnostic and therapeutic approach to RFBs and a review of the currently available literature. Materials and methods: Data were collected retrospectively from the patient's records of 20 patients who were treated due to an RFB between 2006 and 2016. Patient's demographics, circumstances of insertion, inserted objects, clinical presentation, laboratory and imaging results, as well as surgical treatment and duration of hospital stay were analyzed. Additionally, a review of the literature was performed with the search items "rectal foreign body" and "surgical therapy". Because many publications were just case reports, we did not perform a meta-analysis or a systematic review. Results: Twenty-two cases in 20 patients (80% male) presented to the emergency room. The mean age was 38.5 ± 13.7 years. In 68.2% of the cases, the cause of RFB was due to sexual preferences. The following objects were inserted: six dildos, three vibrators, two bottles, one glass, one deodorant, one apple, one fever thermometer,
Introduction
Patients with rectal foreign bodies (RFB) are still a rarity in the emergency room of general surgery departments [1] , but their incidence is increasing [2, 3] . Patients are usually male and the motives are mostly sexual preferences [1, 4] . Until now, there is no standardized protocol for surgical treatment of these patients and many different strategies have been described over the last years [4, 5] .
The aim of this study was to present our 10-year experiences with the surgical treatment of RFBs and the comparison to the data in the literature.
Materials and methods

Data collection
We retrospectively collected all data of patients who presented with an RFB to the emergency room of DIAKOVERE Henriettenstift (Hannover, Germany) from March 2006 to July 2016. Data retrieval was performed by the in-hospital digital information system ORBIS and GapIT, respectively. We identified 20 patients with 22 cases with an RFB, sharing the ICD-10 T18.5 code (anal foreign body and RFB). Collected data were related to patient's demographics, circumstances and objects of insertion, clinical presentation, laboratory results, surgical treatment, complications and duration of hospital stay. Due to the retrospective setting of this study, detailed information (e.g. inserted objects) was missed in some cases. The conducted research is not related to either human or animal use.
Statistical analysis
Data were collected into an Excel worksheet. Continuous variables were expressed as means ± standard deviation. Categorical variables were expressed as absolute and relative frequencies. Due to the low number of patients, a detailed statistical analysis was not performed.
Diagnostic and therapeutic approach
After presenting to the emergency room, patient's history was taken followed by a complete medical and rectal examination. Depending on the manifestation of the symptoms and type of foreign body, blood samples were taken and X-rays were performed. In all cases, first efforts to remove the RFB from the patient were performed without anesthesia in the emergency room. If removal was not possible, more sophisticated therapeutic interventions were tried by applying analgesia and/or by endoscopy. Only in complicated cases, patients were taken to the operating room to undergo surgical exploration.
Results
Twenty-two cases in 20 patients were included into the study. The mean age was 38.5 ± 13.7 years (range 23-71 years). Sixteen (80%) of the 20 patients were male. Two male patients presented at two different times to the emergency room with an (recurrent) RFB. In 68.2% of the cases, the reason was anal sexual stimulation. The following objects were inserted into the rectum: six dildos, three vibrators, two bottles, one glass, one deodorant, one apple, one fever thermometer, multiple glass fragments and razor blades in one case (peranal and transvaginal) and six unknown objects. All patients came to the emergency room because they were not able to remove the objects by themselves and/or by their partners. Four of these patients presented with rectal bleeding, two patients presented with pain and one patient presented with constipation. Ten patients presented without any symptoms and for five patients, specific information was not available. The patient who presented with peranally and transvaginally inserted multiple glass fragments and razor blades was a young woman from the psychiatric department. She presented several times before to the gynecology department with transvaginally inserted foreign bodies.
Abdominal X-rays were performed in only five patients and showed a perforation of the sigmoid by the RFB in one patient (Figure 1 ), whereas the others demonstrated the inserted RFB (Figures 2 and 3) .
We took blood samples in three patients and the results showed leukocytosis in all three patients.
All rectal bodies were palpable by digital rectal examination or could be identified by proctoscopy. In all cases, the surgeon tried a manual retraction right in the emergency room on a proctoscopy chair in lithotomy position using hands, forceps, Kocher clamps, or other surgical instruments.
In 16 cases, this first attempt of removal was successful and the patients were discharged from the emergency room without further complications. In two cases, the removal of the foreign body was possible in the emergency room by applying analgesia. Two patients were transferred to the operating theater and the foreign body was removed under general anesthesia and full relaxation of the sphincter muscle. The first case was a 26-year-old man with an inserted apple and the second one was a 27-year-old woman from the psychiatric department with vaginally and rectally inserted glass fragments and razor blades. Both patients left hospital the next day without further complications.
In two cases, it was impossible to remove the foreign body without surgery. The first patient was a 31-year-old male who was in need of surgery because of a plug (dildo) in his proximal part of the rectum. Because of a resulting vacuum, it was impossible to retain the plug by hands or forceps or by endoscopy. Therefore, surgery with median laparotomy, transmural extraction and repair was necessary ( Figure 4 ).
The second patient was a 39-year-old man suffering from dildo longer than 40 cm, which already perforated the sigmoid ( Figure 5 ). In both cases, a primary repair without colostomy was possible. Both patients were discharged after 5 and 7 days, respectively, without further complications.
After removing the RFB, colonoscopy was made in five cases. Just in one case, there was a rectal injury with bleeding of the mucosa, whereas the others showed no significant injuries.
Discussion
RFBs are a rare entity in the emergency room of hospitals all over the world but with increasing incidence over the last decade [2, 3] . The reason for the rising incidence is unknown at the moment. It can be speculated, however, that the changing attitudes toward open-minded societies with the greater acceptance of individual lifestyles as well as sexual preferences may be one reason. Most studies dealing with RFB are case reports [6] [7] [8] [9] [10] or describe only a small number of cases [11] [12] [13] [14] [15] [16] . With respect to the reviewed literature, our study on 20 patients with 22 cases is one of the bigger series. It is noteworthy, however, that the true incidence of RFB is most likely much higher, because it is completely unknown how often RFBs are removed by either the patient and/or other people at home.
Our data presented 22 cases over 10 years with a uniform distribution of frequency over the years. Other studies have shown an increasing number of patients who presented with an RFB to the emergency room over the last years [16] .
Most reported cases dealt with the insertion of RFBs due to sexual preferences ranging from 78% to 100% of all cases [12, 17, 18] . In our study, 68.2% of the patients inserted a foreign body for sexual satisfaction. It may well be that this number does not reflect the true cause of rectal insertion because a patient bias due to individual shame cannot be excluded. Other reasons for RFB described in the literature are sexual abuse, to alleviate constipation, or accidental [13] . Body packing is also a common entity and is often used by drug traffickers [3] . Psychiatric diseases are also described in the literature [14, 19] . In our study, one 27-year-old woman from the psychiatric department presented with vaginally and rectally inserted foreign bodies. She presented several times before to the gynecological department with just vaginal foreign bodies.
Most patients tried to remove the RFB at home by their own or by their partners. Just when they failed to remove the object, they presented to the emergency room. Likewise, in some of our patients, constipation, rectal bleeding and abdominal pain are common complaints at the admission to the emergency room [20, 21] .
A full patient's history and abdominal as well as rectal examination of the patient are necessary to figure out these patients who presented with signs of peritonitis as a result of perforation. Abdominal X-ray is indicated in all patients and can give useful information about the type of object, the location of the object, or free air as a sign of perforation [1, 20, 22] . Despite these recommendations in the published articles, we performed only rarely an X-ray of the abdomen. This seems to be justified if the RFB can be palpated upon rectal examination and the patient shows no signs of an acute abdomen.
Like other studies have shown, there are many different types of objects that were inserted (e.g. vibrators, dildos, bottles, fruits, or vegetables). These different types of objects make it difficult to develop a standard treatment for this entity [14, 19] . Despite these limitations and based on our data, it can be recommended that peranal evacuation should always be performed at first side, acknowledging that, in particular, soft foreign bodies such as vegetables may be difficult to remove.
Many different techniques of extraction were described by the published studies [6, [23] [24] [25] [26] . The chosen procedure depends on the type of object, location of the RFB, time from insertion to presenting to the emergency room, symptoms of the patients and the surgeon's skills.
In most cases, peranal extraction with or without analgesia is possible [2, 15, 17] . However, before all peranal interventions, acute abdomen due to bowel perforation and peritonitis should be excluded [1] and the approach to remove the RFB peranally should be made under direct vision [22] . In particular, when attempting to remove the RFB peranally, there is a risk of the RFB to migrate upward in the sigmoid. In our study, 81.8% of RFBs were removed just by hand or forceps, Kocher clamps, or other surgical instruments in the emergency room. Two patients were transferred to the operating theater and the foreign bodies were removed under general anesthesia. Other studies presented a similar number of removing the RFB peranally ranging from 66.7% to 100% [1, 11, [14] [15] [16] . Therefore, peranal extraction appears to be the treatment of choice.
The literature presents many case reports that are demonstrate ingenious and sophisticated techniques of removing RFBs [7-10, 23, 24] . Koornstra and Weersma presented a case report demonstrating an endoscopic technique using a pneumatic dilatation balloon normally used in achalasia. A19-year-old male presented with a high-pressure container in his rectum. The sigmoidoscope could be passed to the proximal end of the foreign body. Via a guide wire, a 40 mm pneumatic dilatation balloon was inserted and inflated above the foreign body. The RFB was removed with traction on the balloon catheter under control [23] .
Sayilir et al. presented a similar technique in a case report with a male patient who had inserted a mandarin in his rectum. They used a 14 Fr Foley catheter. The balloon of the catheter was inflated with 20 mL water and gently pulled out [24] .
However, these two papers presented just case reports. To prove if techniques have an advantage to other conservative treatments, bigger studies with more patients are necessary. As mentioned above, the variety of different objects make it difficult to find a standard procedure and to choose a technique as the best one. The most important is to avoid injuries of the rectal and colon wall that can result in emergency laparotomy because of perforation.
Two studies reported a laparoscopic assistance of removing RFBs. Under general anesthesia, laparoscopy was used to push the RFB from above while it was removed peranally from below [25, 26] .
Only if there is no opportunity to remove the RFB peranally by hands, surgical devices, endoscopically, or laparoscopically that invasive open surgery is indicated. Surgery is also more common with a foreign body retained in the sigmoid colon than in the rectum [1, 2] .
In our study, two male patients were in need of surgery because conservative treatment was not possible. The first one was a 39-year-old man suffering from dildo longer than 40 cm, which already perforated the sigmoid. The dildo was extracted by median laparotomy and colotomy. The second case was a 31-year-old male with a plug in his proximal rectum. Because of the vacuum, an extraction by hands or endoscopy was not possible. Other series presented nearly the same number of patients in need for surgery [14, 27] . At the moment, the role of laparoscopic surgery remains unclear. Although gaining increasing relevance in elective abdominal surgery, our series as well as the literature reported only a few cases with a true laparoscopic approach for the surgical therapy of RFB. It can be assumed that the relevance of laparoscopic surgery will increase in the future.
Despite the overwhelming reports of "conservative" treatment of RFBs, Cawich et al. presented a high number of patients who need surgery to remove the RFB. Of the 10 patients, just in one case, it was possible to remove the RFB in the emergency room. One patient presented with acute abdomen and was directly brought to surgery for emergency laparotomy. The other eight patients also were transferred to the operating theater. In three cases, it was possible to remove the RFB peranally under anesthesia, one patient had peranal minimal invasive surgery (TAMIS), one patient underwent laparoscopic advancement and peranal retrieval and three other patients needed laparotomy and transmural extraction with repair in two patients and a colostomy in one patient [12] .
Due to our experience, we suggest an algorithm for the management of RFBs in our department ( Figure 6 ). All patients who present with an RFB to the emergency room get a complete physical and rectal examination. Due to the object and depending on the location of the object and the symptoms of the patient, we will take some blood samples or perform an X-ray. If the patients and the examination show no sign of acute abdomen or perforation, we always try to remove the RFB first in the emergency room by hands and when this is not possible, we remove the RFB by surgical instruments or endoscopy on a proctoscopy chair in lithotomy position. When the removal of the RFB is not successful, the next step is to try to remove the foreign body under general anesthesia with full relaxation of the sphincter muscle in the operating room. Only if all these steps are unsuccessful or the patient presents with acute abdomen as a sign of peritonitis and perforation that open and/or laparoscopic surgery may be necessary. Yildiz et al. also developed an algorithm very similar to our stepwise treatment of RFB [1] . Our experiences and our data show how important it is to try to standardize the treatment of the removal the RFB, although it is not easy due to the diverse types of objects. Because of the proposed stepwise treatment, it was possible to remove almost all RFBs by conservative management without further morbidity and without mortality.
Postretrieval colonoscopy and/or X-ray is compulsory in all cases to rule out colorectal injuries [1, 22] . In our study, postretrieval colonoscopy was made in just five cases and showed an injury of the rectal mucosa in a 36-year-old man after removing a dildo by manual extraction in the emergency room.
Conclusion
There is still no gold standard for the treatment and removal of RFB. The therapeutic strategy depends on the surgeon's experience, the time from insertion to presenting to the emergency room, the kind and location of the foreign body and if the patient presents with any symptoms.
In our experience, it is important to work out a uniform treatment for all patients who present with an RFB to the emergency room, including physical examination, blood samples, ultrasound, X-ray and postextraction endoscopy.
Our data showed that a peranal extraction of the RFB is possible in most patients and could be done in the emergency room without further morbidity. Sometimes, anesthesia for the relaxation of the sphincter muscle is necessary. Laparotomy or laparoscopy is the last step when all conservative methods failed or the patient presented with symptoms of an acute abdomen or in the case of perforation.
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